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The L-lysine productivity of an L-lysinc-producing coryncbacierium is enhanced by amplifying a novel gene 
originating in a corynebacterium and participating in L-glulamic acid production, while the L-glutamic acid productivity 
of an L-glutamic acid-producing corynebacterium is enhanced by suppressing the function of the above gene. 
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1. ^m^(D\f:^^>m:^^mm&rr (suboptlmal) fC-r-So 

m^M-. ?15f5I^-gI3. :^H^(I> dt^^^i B^M^Yb^^lS. 3fi, 197-20 
3 (1962)#Mo 

I.Shiio, H. Otsuka. N. Atsuya : J. Biochem. . 53. 333-340 (1963)^C^K. Taki 
nami. H. Okada, T. Tsunoda : Agr. Biol. Chem. . 27. 853-863 (1963)#Mo 

^B^rpmS. 080. 297-^> #<i^BS37-1695^^C/^;i|j®. ^F^S^s MiaifUH. 
: Amino Acid and Nucleic Acid. 17. 61-65 (1968)#Mo 

t";t^ ymm\zx^L - I ym^m.<Dik^. ymmm-^^^o:) 
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(Dmum^^'&t-^^it-r ^ mt<^m^T$>^ r) t #x. <h tix i ^ -5 ( i . shiio. s. ots 

uka. M. Takahashi: J. Biochem. . 51. 56-62(1962). I. Shiio. K. Narui, N. Yahaba. M. Tak 
ahashi:J. Biochem. . 51. 109-lll(1962))o 

m mmm omi^^^t izj^^ mmmm^M^(D^<t i *§c5ft « tx^x. ^> nr # (i . 

Shiio, S. Otsuka. N. Katsuya: J. Biochem. , 53. 333-340(1963))o 

^ ^{c. z.ti^Y^m^^^mm-t^±.xm.mf^mtfi^tE^iDti^mii^\y^ 
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*>T iym^^3 7~5 4 3*^^ni:;S>T ^ y^Se^iJtT^cliCcDT = yM?IJ(Cib■ 
^nx^'iti^m^^DN Ao 
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• -r ^ — I -T ^ y' - '''^i^ "T ^) 'J— (Bargeys Manual of Determinative 
Bacteriology) ^8Kg599H(1 97 4) ^r^«$t^Tl^^— 

^^tLtzy'l/\iy<^f-V'y2^mimm (int. J. Syst. Sacteriol.. 41. 255 (198 

yu- tv<^x V 'i7A ' 7'^y<vtf^J^ (="; 4^^<i:'7^ v • i^vu^ ^ 
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^mm^m^<n^-t^ (OjEr^-. nmm-. ^^m- ■. ^mn^^u, 20,348 

-350 (1962). ^mmm. rastl. :^TUm ■. mWH^^U., 40. 614-619 (19 
62)) o ^tc. ^-r^>tt^®^14^J©^Tfc. TweeneO (.^^V >V 
ybh" :^ ^-ty Xt"T U— h (polyoxyethylene sorbitan monostearate)) SJ/Twe 
en40 ('1? U •> Jif^ U > V^l/ h" ^ >^ / /nVU i 7^— h (polyoxyethylene sorbi 
tan monopalmitate)) {C(i^^-> U >il^MMib'^^6 (I. Shiio. S. Otsuka. N. Katsu 
ya:J. Biochem.. 52. 333-340 (1963)) o t.t^. C 3 3&> >i C , sOiS^gafOfltKM-e 
(D^<DX'h^U<D^^t<^^ (K. Takinaiiii.H.Okada.T.TsLnoda:Agr. Biol. Chem. . 
28. 114-118(1964)) o :^^b^©IIWJX'^^ t/^^®{iTween40T'^^o 

(i)^®sfe^j}cst-r^sst4*-<[p]±L/cn 'j^/<^7^>; t^AMfiM-r^^sjSft 
(3)#Mg^x.DN u^^^<i:^7^u 'yi^mizm-r^^^m^mm^^^mmz 

UT#^>n^^^iy^ 'j^/<i^7^u ^ ^mmm(Dm'^i^T)N Amnion. 
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HS50-12687 T-f-^S^fB (#<2rBa 5 2 - 2 4 5 9 3-^>i^fg) {Cl£ig$tl^:^ 

13 '^^A . i/yi/:?^ = ;^7A A J 1 1 0 6 ot^m^f^^n^c mmiMm 

P - 3 6 7 Bt<^^^tlXl^^c 

^to/c^fl^T&^tj^^bO;^-^ (H. Saito and K. Miura Biochem. Biophys. Acta 7 
2. 619 (1963)) fr^^^^,^i^-fe^DNA^IlIl|X-r•5.o Ii]i|XL/c^fei*:DN A^$iJPfi^ 
^^ffiC^T^SIf1-^o ^JPS^^ci:LT4^gS^fSi!!®^^<&Mt^TDNA^^^ 
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p AM 3 3 0 

p HM 15 19 

p A J 6 5 5 

p A J 6 11 

p A J 18 4 4 

p C G 1 

p CG 2 

p C G 4 
p C G 11 




mmmom-^^T) n a ©^asff>t t ^is^ Lx^mm.^^ d n a ^mm-r ^ (i> 

»f®(rtgM-r^^SlT®^^U^^iPI^^^ffi''^"^^*'f'^^° T4DNA 

(i\ :n->i U tr • =3 'J K - 1 2{Col^T$B^^nTl^^i:"?''i:> S^MM 
^tg-ft:^;U->'i7ATMaUTDN ACDS^t4^1#-r:^i* (Mandel. M. and Higa. A. . 
J. Mol. Biol.. 53. 159 (1970)) iXh^). y<f-;UX • X7'^ U XJIOI ^T^g^$ 

tixi-^xo^i^ mmR^(omut^'^^>h'^>h-^j\y^mwii.xDNA=^mA 

■r^yj^ ( Duncan. C. H. . Wilson. G. A. and Young, F. E. . Gene. 1. 153 (1977)) i)< 

/<^;ux • X7'5^'jx. mmmmRv^mmz-^^^xm^^tixi- 

^ctonc^ DNA^^m®^aS^> mm;iDN A^^^(w5zOiit:3^D h^^X 
h ^ /c{ix:7 X n 7^5 X h urmm^D N A^D N AS^MJr^A-r ^ 
^j* ( Chang. S. and Choen. S. N. . Molec. Gen. Genet.. 168. Ill (1979);Bibb. M. 
J..Ward. J.M.and Hopwood.O.A..Nature. 214. 398 (1978):Hinnen. A. . Hicks. J. B. 
and Fink. G. R. . Proc. Natl. Acad. Sci. USA. 75 1929 (1978)) hJZ^mX^^o 
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'^-^^^^-m\.^^%-^^n.m.^%^^tt^'^^htK #i|B§5 7 - 1 8 3 7 9 9 

^DNA(DtK) ^^^iS:m ^"it^ztt^T^^o ^^^^ ommmx-m i^^tzj^m^ 

^(D^omi. (#li¥2 - 2 0 7 7 9 1 ■^<fi-fg#M) T*)^o 

Xa^^DN A^^atU. Cin^^vx V hT • =1 U D H 5 ® =1 > > h -t? 

• h7T-^ >iJ'^ A J 1 1 0 6 o^?g«-egiL> ^^'^tL^mmn^i^^^ 

— B.. ^Bfgfe^J^-^t'^Xl^M- CM2 GIS^7°U- h (ir;Un-x5g. +t 1; 
■-<7°h>l 0 gs ^-Sr^^Xl 0 Na C 1 5 g. DL-/^:^->0. 2 g. 
5 g:5^<:5i:7a5A7i^3-yI/4mg^^7jcl L{r-^t:o pH7. 2) fr 

^4^J (Tween40) =^^tsM- CU2 GZ^ly- hiZUZTV tj ^MStt^pj-^WM- 
CM2 G^U- hJiT'^$f/d:^W^^-rt®^Sl#-rS>lci:{Cc):'9> ^MfS^M 

^t>s ?^K^^^^•^S<*i^lt!l{C^^U>'^^6/cm*^^^^^^©:^•i* C H.Saito 
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and LMiura Biochem. Biophys. Acta 72. 619 (1963)) {C^^t>m^;tD N 
[l]iR-C-#^o 

fe{::ctO^'fe<*DNA8lf>i-®^^S@£^iJ^^^U> DN AO^jtPtJr^^Tt^. ^ 
-/d^-^-^ ^^I^_>j._^ SDS2JiJ> U-^'-^^f-K. Tt^ 

it-fi^T'*)^. @2^m©Se^iJ#-^l {C^$n^^Si£?iJ®467~469#gOATG 
;6^^>1985~1987#@®C TG{CC^/c^ie?|J^^i'^''<i: < i^^-T^o COilis^JCcfc 

^3 n- K$n#^T ^ y mmm^. mnm.(Dmn^-^ i sc/^ 2 iz^-to iij!e467~ 

469#g®ATG©±gf£{r$i^(IATG (7 U;^^ K#-§-359~361) 7 U 

■e^oigftfii^fr^^s-r^ =3 >-t^xiEJlJ©^lfr*^•^>ltJia467~469#a ® A T 

ie?iJ®0-e>Ti y®#-^3 7- 5 4 3;{)M^>ni:^T ^ y^iS^J*^ DTSRSS© 



::tl^{i467~469#S®ATG^IIi^=i K>i UTieig^nTt^^C <i::*<fe^ 
359~361#g©ATG3i)<liii^3 K>T*>5^tettt#It^n/ct^o m^l:^. U 
^wn'^t^U 'i7AMiB®{rd_t_s_RitiE^^^ALT'^©^m^5i'fbUck-? i-r^ 

mn^^ 1 {C^-r^SifiJ'J® O ^ L/^^ K#-^467~1987*N'^>ni ^e^^u 
^^m.^-^tHiJ:l^tm^^tl^i}<. ^ ^ K#^359~466^-^toTSE?iJ# 

At-tl(i'> C^m©ATG3&-<iai^=i K>"C^-pTtiDTSRMfi^iEU 
i±:SCi*^'T^^C<!:(±^ll#(C^^{ra^$n^T*>5 9o f^> d t s Rgfe 
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st-(E^:&c5-en{r 3- K^ns d t s RssiiHr^T*^ c i^^si^^nTto d 

T SRm&t^^^i!)^h^m&Mt\^Xlt. Proc. Nati. Acad. ScL USA.. 83. 
8049-8053 (1986). Proc. Nati. Acad. Sci. USA.. 83. 4864-4868 (1986)^C/ 
Gene. 122. 199-202 (1992)H*il>T. yo li;^-;UC o A^;U^'^->5— tf (PC 

^,>^';UiJ^^UM. 7°nh'^-;l/C o A. D-^^^U^D-^l/C o A. L-p'f->'b 
^□^;UC o A^^TX^ •>->'UC o A{r^^-r^ftltMS§® 9 t>©-S:iS^M 

i--<^(i7"D ti.r-v'UC o A;^yU:i^*4-->5— ir"(it*^^ >^ffi^#<t-r 

< 2 >m^x.DNA^{^Wr^:3U^/<^7^U't7AS^MOiSSll 

-r;g> dt s Rjtfe^^'i-tjmm;tDN A^^ >b'hoTP^U. Ctl^=f U^^< 

^ T- u AM^mtr^A-r ^ - <t J: . D T s Rm&omm.\^^^<±^ 

mm^(D d t s Rjafe^0^mg^gi-fbfe^C>{j:d_j_s.Rjtfe^g>:^ti--i![g>.h# 

iaBR^.[^(P d t s Rjtfe?-g)%?a^gt-rb-r^t::{^> 5^;f:/j:7'o^-^-©Tgfc{i 
d t s RjtfeT-^it^-rnt:^ J:Oo d t s R jtfe^<^: LTij:. K^iJ#-§- 2 {I^f 

T ^ y^@e?iJ©9'5>T i y@?#-§-3 7-5 4 s^^'^nir^.T a y@?i2^J^=i- 

K#-f-467~1987*>«ini5igSE^JSLJ:/-tl<i:^!SStJ{i|Hl-®^S 
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i UT{i. i'>i y tr • ^ 'J O 1 a c 7°n^-;^-. t a c ^u^-^-. T 
r p -ft3^ — ^—i}<^^-t^ (Y. Morinaga, M. Tsuchiya. K. Miwa and K. Sano, J. B 
iotech.. 5. 305-312(1987)) » ^fz. V ^^^<^ ^ 2^mmm<^ t rp7°a^: 

mmme 2-1952 9 4-^<ii-fg) » 

d_L^ R ite^^-i-t; D N A i 7°a ^ - ^ - ^-^t;D N A ^ ^ n-e'tlliM U . 

m#^-r >t"hnT'ii^^;z,o DNA©^Kifs.c/a^(i'en-e'n$ijpi^^S:iy^u 

a^^D N A(±]^fe^*:^1-{r>(Sit$n^o M^X.D N A^i^fe^D N A±IZ^W^ 
-tir^^-^CIi. #l3¥5 - 7 4 9 1 ^^fB{C|§^$n^-a^SS:t±7"5 X ^ 

mm^OD T S RMS©M;g7&'<±#UTt.>^o 

d t s Rit^s^g) J ti-t!c^±#$-ti::5,(l{i. I^jt^r^^-^t; D N A^^=J h" 
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S- (2 -T ^ y^r-^^yU) -->X7^-r> (JEIT> TAECJ <!: ill§l£-r ^ ) 
-E-©^WfCL >® J;9>d:T^ yl?^i^f-«^i-r^^^« 

(#-i>BS4 8-28078 #^Bg 5 6 - 6 4 9 . AE CfCittt^^U> 

MfCL-D-fvy. L-:fx^-tr U >^ L-7°o>J>. L-HrU^. L-T^fU^^"— 
L-T7->. L-^<'j >^OT ^ (5^ta#f!p^37 
0 8 3 9 5^S.a^^3 825472-^). DL-a-T^y-£;^3^o5i?:5'A. 

50-53588-^. #lfles 50-31093 #|^Bg 52-102498-^. 
#l^as 53-9394-^. #|^Bg 53-86089 #I^BS 55-9783 -i". 
#I^HS5 5 - 9 7 5 9-§-. #I^BS5 6-32995 -i". #1^83 5 6 - 3 9 7 7 8 
-^s #^Bg 5 3 - 4 3 5 9 1 #^es 53-1833 ■^),-ry->h -JU-^ fz 

imm^m>!Ki-^ L-v-y c^^m 55-9784-^. i^mm 5 6 
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^-r L - u >^Mm.m^ mmm 55-9783 #i^bs 53-86090 

OJ^^fzit^ U^^<i^-r U t/AO^M^ (^S#i^^4 4 1 1 9 9 7-^#HS) 

yutV<i?7^'; • h7 T-> AJ 1 2 0 3 1 (FERM-B 

P277. #l^aS60-62994 ^^^W 

y']y}fy<:^'rV • ^ hy r-y ATCC39134 (#liB§6 

0 - 6 2 9 9 4 -^<ii-fS) 

=3 'J v^'J 'i7A . i^VU^ i :<7i^ AJ 3 4 6 3 (FERM-P 1 9 8 7. 

#^rfg 5 1 - 3 4 4 7 7 ^^fl) 

yut"/<i^7^U '^7^ . -7^ h:7r-> AJ 1 2 4 3 5 (FERM B 

P - 2 2 9 4 . ^ffl#rF^5. 304. 476^) 

7'UtV<^xU '^A . 5^ h:7r-^ AJ 1 2 5 9 2 (FERM B 

P - 3 2 3 9 . ^mnmmb, 304. 476-^) 

13 ij ;f/<^'7^i; -^A . i^VU^ £ AJ12596 (FERM BP-32 

4 2 . 5|tBI#fFm5. 304. 476-^) 
-fgffi-r^ L - U v'v^Mffl^^lfeli. ^^2^.. M^a^. ^^-r;r 

mmMti^.xit. m.mry^-'y^. j^^br^^-'^^A. u >^t>^-'^7a 

> ^ ^ T7j<l^^ffi c ^ ^ c <h >i)<T # ^ o 
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^^{i»^&*j^#TT 16-72 mmmmt^<Di)^J^ < . i^m^^mt s o 

< 4 >D T S RSa^&^'iE'^t^imtgUnciMi U ;f^<^-r U -^7 A|||ffl®©PSl 
i^i^^n/Co ^CT. jy^^gP d t s Rjt^5^^-^'^^n/c^^f^^U. L- 
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MW^i^li^ (Kramer. W. and Frits. H. J.. Methods in 

Enzymology. 154. 350 (1987)) t Kn + ->;UT i 

Yl:^?:il^J{rJ;^MS (Shortle. D. and Nathans. D. . Proc. Natl. Acad. Sci. 
U.S.A.. 75. 270(1978)) iZ^ -^X . AA-SlR&^^(^^ -y" ^ y^'mi^^fzHy 

±(DjE'^t^mi^tm^-r^ztizx'om.iii^mmx$>^DT s RsecDStt^ 

U 3 > t":>-> h P C R-fe (PCR Technology. Stockton press (1989)) t< 
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&^^^^fJffi U^w:^!* (Experiments in Molecular Genetics, Cold Spring H 
arbor Laboratory press (1972): Matsuyama. S. and Mizushima, S. , J. Bacte 
rioL. 162. 1196(1985)) t^^^o ffil^ttm^;^!*. ^fe^^iOSE^U 
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7'UtV<i?-r i; -^A • h7 T-> ^rJ'-i* AJ 1 2 4 7 5 (FERM-B 
P 2 9 2 2 . 5|ta#l^m5. 272. 067-t^$5) 

y^tV<^7^i; -t^A . 5^5^ h7 r-^ ^iJ'A AJ 1 2 4 7 6 (FERM-B 
P 2 9 2 3 . ^a#^m5. 272. 067-^^?6) 

7'L/tV<i^7"V r^TA • 7^^<A A J 1 2 4 7 7 (F ERM-B P 2 9 2 4> 
^ffl#Ppm5. 272. 067-^^$S) 

u >;^./<i?7^'; -i^A . ^ 757A AJ 1 2 4 7 8 (FERM-BP2 9 2 

5. 5<tBI#f=F^5. 272. 067^<i>|g) 

=3 U '^^A . ^ T^A ATCC21492 

i^^liJf mfi^^^TT 1 6-7 2i^r^^J£-rso*-<J:<> ^^iSSli 3 CC- 
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nuis ^®^1±^J»lJ^^^l^(±•^^J^:^*(r4^{j■^. a j i i o 6 o/pD 

TR 6 (d_LARit^^^ltiH^) RV^A J 1 1060/pSAC4 (n>hn- 

o : p D T R 6 #A^^ ^^f^^Mmmm 
□ : p s A c 4 ^A^. ^^m^Mmmu 
• : p D T R 6 mxu. ^mm^Mmn 
■ : p s A c 4 mxw. ^mfsn.Mmi]Q 

0 2(1. ^mfsm^\(Dmm^m:^xmiiaLfzi^mz^ij-:h. atcc i s 8 6 

9/pHSGX-KAE (^^^^S!d_Ls.Rit^E^lt'll^) x ATCC13 8 
6 9/pDTR6 (d_t_s.Rit^E^lt't'Sl^) . RZ/ATCC 13869/pSA 
C4 (3>t>a-;U)®^W^^b^cti©T*>^o 

O : p S A C 4 

A : p H S GX-KAE^A^ 
A: p D T R 6 ^A^ 

H 3(i. tf^5^>^3 0 0 ;u g/'LX(13 // g / L-^tr^itlKCfcit-S A J 1 1 
060/pDTR6 ROA J 1 1060/pSAC4 ©^WffiS^^^^o A J 1 
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lOeO/pDTRe ( d t s RikB^msm O t"^f- >m>^M^MSiTLtz Z 

O : P DTRemXW. b*;rf->3 0 0 u \ 

□ :pSAC4^A^^ ii^^>3 0 0 fjL I 

• :pDTR6^A^^ t";f^>3//g/l 

■ :pSAC4#A^> t-^^>3;/g/l 

yUb:/<^7^U '^A-^^h^v-yy^A ATCC1 3869 

yutV<^7^U '^2^'z><7Y-yr-:^y-^J^ ATCC1 386 9^T-Y^ 
ifeCBacto-trypton (Difco) l%^Bacto-yeast 
extract (Difco)O. 5%>NaC10. 5%(pH7. 2)) 
1 0 Om 1 {r1^SU^ zS^S 1. 5'CT8B#r^^^L> ^mm^^fzo >I©^* 

#7^3. ooor. p. m. T 1 5 ^ra^. is>L^:^si^as x^mmm'^ 0 . 5 g 

7b^'a>^li^ HMO:)?^ (Biochem. Biophys. Acta.. 72. 619 (1963)) tlcfc'^^'fe 
i*DNA^^#/^o CO^-fe^DNA 6 0 // g ^tC/^fiJPW^ SauBA K 

3 JLJi h ^ 1 0 mM N U X - Jg^,m®?S ( 5 0 mM N a C 1 . 10 mM M 
gS04S.a^lmM (pH 7. 4) ) {CfcOfcOiig-^ 

{±}^ja3gUs Ji^y-;U^tMaUTSau3AI T?iYb$n/c7*l/ tVN'^T^ij -tzA • 5 

ATCC1 386 9 CDig^'fei*:D N ASffM" 5 0 ;/ g ^#/Co 
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ATC C 1 3 R fi 9g>jtf5^^^r^ 'J -Of^Sil 

tg7^i7°^Xi K^i^iJ'-DNA (p S AC4) 20 us SJ/f«JPH^^BaiH I 2 0 
Q=LSLy h;^5 OmM h U ( 1 0 0 mM N a C 1 mfl OmM 

Bfu^Ti^'^v/'^A-fW (pH7. 4) ) {C^-^L> ,zajt3 7^T2^P^SJCi>$-y: 

•t^fz.^^ Molecular Cloning 2nd editon (J. Sambrook. E. F. Fritsch and T.Man 
iatis. Cold Spring Harbor Uboratory Press, pi. 56 (1989)) ©:S"}*T' 
7=-U T )\/'7 )\y'h »J r -if (Bacterial Alkaline Phosphatase) MStC J: 

C ©BamH I T?^^l:$n/c pSAC4^1;/g. 1 "C^f t^, n/cSauSA I Tf^ 

Yb^n/c^'UtVN'il^T^ij -^zA . h^T-y ATC C 1 3 8 6 9©^ 

fe-f^DN ASffK-^ 1 Aig. 1SlXI2=i.-v hcDT 4 DNA U 7^'-Hf (^M5t (^) M) 
6 6mMii'fb^^'^-->'^A. 1 OmMv'^^tXU-r h-yU:^.^;^! OmM AT 

p^-i-wt-^eemMhux-^m^®-^ (pH7. 5) cj^iinu. ia^i e'c 

Tl 6Bfr^Si&U. DNA^^*^$-iir/Co ^T^D N AS-^^I^-C-. -^^tCj;*? 
Jii/i ij tr • =1 U DH5^?^K^^l^. 1 7 0 g/ml Oi;^ n^A 

^m#J3 7'UbV<^7^'J '^yA • H7T-y 
A J 1 1 0 6 0 Off^Wfe^ 

_hi£T'i!i'^/c^^20. 000^0©=! o^-ckt). D N AOdiR^^rni: o /Co HI 
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(#if^2 - 2 0 7 7 9 i^^fs) izm^. ^mfs^mi^n-r^B^i±*<± 
#L/c^^^A J 110 6 om^mxLfzo ^m^^W'^yj^='-^'^iinm^L 
mit±izmm\^. si. 5^T'#«^#^^Tni:l^^ *^2o. oooooj^M^^^^^ai 

0 6 ott^n^^memu/co z zx'h^'ism^mi::n\^xm^^^Lfzw^mfzo 

C©=^/6^''^S^#UT0^/cm^^;tDNA^pDTR6 (h^rgU. -en^>oy^X^ K 
^^AL/cA J 1 1 0 6 OM(i. 3 g/L©|^®?Stt^J^^JnU/c?g^*:ig^±feT'© 

nM^js DNA(Dmm 

±fSTl#'in/cllg|;tDN A^-^Wf^A J 1 1 0 6 0 / p D T R 6 "a*^-^ 

^ h'^mmi^. iv'x u tr • =iu jmi o 9{c^iAU/co 

tlfz^i/ iUtT-=iU JM109/pDTR6^h'J7"h>l%. 

XO. 5 %S.(:;^N a C 1 0 . 5 %3iiMa>^j:^^±te2 Om 1 {C^a^3 7'CT2 4^r^ 

Biiig=^u> ^n/c^#?^2 om 1 ^±ia<ti^i;^fi5co^ttii 1 tri^aUs 

3 7'€T3 B#r^^^L/c©*>. 0. 2 g 0^:^ n 5 A 77 x — 3 -;U^^ljD 

iH!-iajg-e2 o^r^^#^m^s ^mm^mzo ^^i>t% c©i&^^^3. ooor.p. 

m. Tl 0^r^^'i:>^3lUT^}I^M<^#2 g^tf. wn^2 Oml©2 5%v'3!^ 
^-i-Wf ^ 3 5 OmM h ^) X-i^mmmm (pH8. 0) CMSU/c©-^. J£fr 
cnjr U V^-A (v^'-^ttill) lOmg. 0. 2 5M EDT A^?S (pH 8. 
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3 m 1 ^milU 4 'CT 1 6 mMMLtz^ik. 15. OOOr. p. nu T' 3 0 ^mM'L- 

-^^^®^(pH7. 5) 6m\ izmm\y. ■^<^lZZtHZi^^t-iri/ryi,Q g-^ 
C/aif-i?«:7A7*n K ( 1 9m g/m 1 ) 0. 2'm 1 ^i^Jn 39. OOOr. p. m. 

ImM EDTA^-i-Wr^l 0 mM h U X -ig^^®^ (pH7. 5) iZ^l^T 

Jiiy^'JtT-^y JMl 0 S/pDTRSfCii^ 7"5-r^-h:^>^<-A J _ 
1 2 9 6 7*<#4-$nTl^-5„ 1994^2^22 B {Cil^^^m^XHe^ 

^^^^^X^X^St^l?Pf£HJf(rSI£#-^F E RM P - 1 4 1 6 8 i LT^I£$ 
n> 1 9 9 5^2^ 9 B{C7*rJ^^X h^^^CSoX BI^^I6^r^W$n^ Sf£# 
^FERM B P-4 9 9 4*^#.^$nTC^5o 

^m^J 6 d t s Ritfe^^-^Wi-^ D N AO^^Be^UOft?^ 

5 T#'^n/cmgl;^D N A^^l^igSieJiJ©^^^^To /Co ^sse^^ij® 
Taq DyeDeoxy Terminator Cycle Sequencing Kit (T'T'^^ K^"^-f 
i j^zyl/ttSli) Sanger<D:^mz^'7rnr>tZo nh>tLfzd_Lj_RmB:^^^ 

tjDNAoi^&mmitmnmcDmm^^nz^-tMox'^^o zom'^^i^^z:^^ 

®9 t>359#g®A*^^>1987#S^DG^TCD^SgE^JT^t>/c*^^ 
gft^i|g{r??^El-^ 3 >-tr >-b-XSE^JCDPtff*>'^467~469#a©A T G*^l^ji^=i K 
>Tfe^ i5t^$tl/Co 359#@OA*^^1987#i^DG*T©^-7'> • U-t^^ 

• 7 b'-Aicj:*? =3- }''^tm^Ti jmmn^^mw.i^itthizmnmm 
?ij#-^i {c^L/co ^ t>{c. T ^ y^mwi^^mnmw.m^^2iz^-rc 467- 
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T ^ A T G {c a^f ^ fz)6. m&m^^(o^t^tiimmm-v$> ^ct ^tz 
?iM^nD T s Rga©l?:£*^'^'^$n/c*^^ co^^fcKc^Mfsts^jfrirti 

p D T R 6 ^Xba I S.D^Kpn I T?g<bU d_Ls.R^<s^^'^ti"'Slf>T' 
^5Si#U. C®it^E^6^>t^XbaI SO^Kenl T45!tSU/c7°^X = KpHSG3 9 
8 (SfSit (^) Si) <i:T4DNAU;!7-^f (^Tlit (^) iSl) ^fflC^TM^$ 
-lir. Kp HS GX-K^5^^#U/Co A_Ls.Rste^F^{C(iBe?imie^iJ# 

^1 ©7 6 6#g 1 3 6 6 #g O 2 0fi)T{::Eco52 I Tf^-Tt^n^lfC&^-^^^E-r ^ o 
-eCT\ p H S GX-K^Eco52 I T^ifef^'fkL/c^gB^'^^-lt^ Ecg52 I »fit 
©6 0 OtgS^^^^^U/cd__L_s_RiHE^^^t;7'^X = KpHSGX-KAE 
^fP^L/Co -rnj:t»t'> pHS GX-KAEJiOAl_s.Rst1£^^(i4':^S|5:^^-r 

p H S GX-KAE^=J 'J^/<i?T-'J •^AM^MT'S^tm^^tgCl-^ 
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KpHMl 5 19 (K. Miwa et. al. . Agric. Biol. Chem. . 48. 2901-2903 

(1984)) m^co^mmtt^.^. (##^ 5-007491 ^^s^m ^phsgx-k 

t^n/cSffJt^Sflit (^) iliBlunting kit^ffil^¥?t^^'fl: U/c^. Kpn I U 

- (Sfiit (=^) ^) ^ffll^Tp H s gx-kaegkeq I AU. pKC 

X-KAE^Sl#L/c„ ^fMiUTpHSGS 9 9^ffll^> ^(DSal I 

C^lttCSall U (^riit («) ^) ^ffll^pHMl 5 1 9 O^^^.^.^if 

AL/cp S AC 4 *>f^^U/Co p KCX-KAE i p S AC 4 t^±tZ(Dn.^y< 

"^A-^i^^h^r-^^rJ^A ATCC1386 9{C^AU. #®?Sti^J{rSt-r 
^Wlij^^'en^'nii'^yco l5'(kt\^X{t. M-CM2 G?g<*^ite(r;J?'J:r+>' 

v;uti^ h^o~i Omg/d 1 s§SnL-€-n-€-'no^ 

A J 1 1 0 6 0/pDTR6^^fflt,^Tt'^^>$^JPI^{-ci;^L-^5'V^^ = > 
^^^CD/cfe©^«^J[^T©1i{r^T-5/Co 4mg/LOi^ D^A7i-r3-;^;^■ 
'i-t^M-CM2Gyu-l>^±tll{rT^^UT^#/cAJ 1 1 060/pDTR6^ 
©S-f*^. i^'VUn-x 80g>KH2PO4 lg.MgS04-7H20 0. 4g. 
(NH4) 2SO4 30g> FeS04 - 7H2O 0. Olg. MnS04 - 7H2 
O 0. 0 1 g. ;^^j!JD7K:9-^?Sl 5m U V^^^ 2 0 0 ;z g. h-;t 

6 0//g. a5 A7 X — =1— >'U 4 m g:5LC/C a C 0 3 50g ^^tK 1 
L'^'fr-i-t.-i^lfe (KOH^ffll^TpH 7. 0 (rlS^^nXl >^ ) {C^SU3 1. 
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3 1. S°Q\ZX^2 Om^^mX^fZo 
A J 1 1 0 6 0/pDTR6^^t":t^>$)j|55^it6T'^#L/c|^. 5^52$ tl^ 

mi^Mi^fzK)(D\i^^>(D^j^^m.^m^\^fz (03)0 ho-yi/iuxA j 

1 1 0 6 0 / p S A C 4 |5^^_hia<!: 1^:^(1 UT^^ L/Co 

A J 1 1 0 6 0/pDTR6^(±. ?g5Jc$n^Mi*:«*<=r > hu-yKrjt-<T 
Ji#UTfc«9. M^*:fi:^/cO® t';i-^>©^^«;6-«A J 1 1060/pSAC4 

mmm 9 d t s r jt^^^itnii^tc j: ^ l - u >^ 

i7h7r-^>^^ AJ 1 2 4 3 5 (FERM B P - 2 2 9 4 ) {C p D T R 

6 u> ^TiZTjk-rmmxmm u l - v >^^^$ -ti: 

/Co 

4mg/'L®:^7a5A7x~=3-;U^^t:M-CM2 G^U- h^ttfeCT^^ 
UT#/cM^*^> i^VUn-x lOOg. KH2PO4 Ig^MgSO* 0. 4g. 
(NH4)2S04 30g. FeSO. 7H20 0. Olg^MnSO* 7H2O 

0 . 0 1 g . isimajK^mm 1 5 m i > -tf-r r s >ig@?tg 2 0 0 a/ g . t';^-^^ 

> 3 0 0 Aig> ^o^A^i^rr-yU 4mgSJ^CaC03 5 0 g ^MtK 1 
L^'tr-i-t;^!* (K0H^ffl(,^TpH{i7. 0 {CiS^$nTC^^) {r4bH^T3 2 
^{1X4 OB^r^^^L/io /j:4b\ pDTR6©ft:t?»){rp S AC 4^l^1i(rLT 
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L-^}'jy ( g / 1) 



AJ 12435 /'PSAC4 
A J 1 2 4 3 5/p DTR 6 



1 5 

2 5 



A J 1 1 0 6 omth'Ti-^yr^mnpmMT'hz^^f^^M^-^iju-r^^tiz 
mui^x^^ji^^ I y^o^^tmp\-^ti^ztt<m^^tifzo -ecTAj i i 

0 6 O/p S AC 4:^:au^A J 1 1 0 6 0 / p D T R 6 ^^ffll^T^ffi«t4^Ji^ 

yUn-x 80g. KH2PO4 lg.MgSO4-7H2O0. 4g. (NH4)2 
SO4 30g. FeS04-7H20 0. 01g>MnSO4-7H2O 0. 0 

1 g . i<mu7i^^mm 1 5 m u -y-^ t ^ 20 0 ug^ t";f^> 30 

Ofig. ^ Wy^y — 4mg. ^.^)^=!f^i/^f-\yyyjU}f^>^yy<J\y 

^ X- h 3. 0 gRV^C a CO3 5 0 g ^^tK 1 1 I'tC'^t;:^!!!! (KOH^ffll^ 
TpH(i8. 0{rp^$nTl^^) {rfcl^T3 1. 5 -CfrT 2 0 ^P^^^ U/Co 
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L-i^^vu^ i ymi\x.m (%) 


AJ 1 1060/pS AC 4 


2 9. 6 


AJllOeO/pDTRe 


9. 0 



1 i UT>AJ 1 1 060/pSAC4 ^RJJA J 1 1 060/pDTR 



«2 







glRl^ (%) 


A J 1 1 0 6 0/p SAC 4 


2 7. 


6 


AJ11060/pDTR6 


1 2. 


8 
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mmm i o d t s R mi^^mmoi^^ 

tm'^^tifzo ^\i.^mm.mt. #ig^5 - 749 i-f-tr^^n^zas^^^tt:?' 

J.'f^fi^Clis ^»J7i£ifeCDpHSGX-KAEpKBnI^IS5^{i{C> n U 

ATCC 1 3 8 6 9(rmm^'?>'^^i^^ffi^^'C#AL. 5 - 7 4 9 

(iATCC13869/'pKTCX-KAE^50;ig/ml®:t-L/^ ^^^-^ 
t?M-CM2 G?K1*^±feT'2 S-Ctrxe^r^igi^^^U/cm. 5 g/m 1 © 
D^Ay x^=i->'l^S.J^5 0 ^ g/m 1 ©xM^-r y@!^#t:M-CM2 G^ife 
3 4°CT-3D^-;^?^fi!cU/c^^-/7X= K^^ii-^^i: UTSi^f U 

7' U -fe - •> 3 >^{^ ^ 0 ^-fi.-a: hCD d t s Rjt^s^g>^it^li-<> d_l 

ATC C 1 3 8 6 9^^ A J 1 1 0 6 0 ^iRU^AE^O L - ^VU^ ^ >^©^ 
Mi&^^ii^T®1t{^^To/Co 5 0 A£ g/m 1 cD^U-r >i?^^t-M- C M 2 G7° 

zr-x 80g. KH2PO4 Ig.MgSO* 0. 4g. (NH4)2S04 30 
g. FeS04 7H20 0. 01g.MnSO4 7H2O 0. Olg. :k.a.-m 
7mmm.l 5m U ^^Ti>ig^^ 2 0 0 /zg. t-;^^^ 3 0 0 //g. Twee 
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n 80 (d?U:r4^->J^f-U:xV>'Hi^>^y;*-L/J^- hCpolyoxyethylene sorbita 
n monooleate)) 1 gRJjQ a COa 5 0 g ^^tK 1 L^iZ^ts^ii^ (KOH^ 



3 





L-i?VU> i >^ (g / 1 ) 


ATCC13869 


0 


A J 1 1 0 6 0 


0 


AE 


3 4 



^^^S.a^A J 1 1 0 6 O^lis ^ifeft'{r^ffi-r^i©f"i»Oti;t^>0#^f- 
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mm 

i£JiJ#-^ : 1 
SS^iJOg^ : 2855 

: GenomicDNA 

Wm^mt^-Tsd.^- : CDS 
^^^m : 359. . 1987 

mn 

GATCTTGGAA CTCGACAGTT TTCACCGTCC AGTTTGGAGC GCCTGAGCTT GCAAGCTCCA 60 
GCAAGTCAGC ATTAGTGGAG CCTGTCACTT TTTCGTAAAT GACCTGGCCA AAGTCACCCT 120 
TTTGGAGCAA TTTTTCCnC AGGAGCTCAA CGTTTAGCGG CTCTCTGGAT CGTGAAATGT 180 
CAACGTTCAT GGAAGCCAAT GTAGTGGGGT CCCGTCGAAA AGCGCGCTTT AAGGGCGACA 240 
CGCCCAAAAA GTTTTACCTT TAAAAACTAC CCGCACGCAG CACGAACCTG TTCAGTGATG 300 
TAAATCACCG CGGAAATATT GTGGACGTTA CCCCCGCCTA CCGCTACGAT TTCAAAAC 358 
ATG ACC ATT TCC TCA CCT TTG ATT GAC GTC GCC AAC CTT CCA GAC ATC 406 
Met Thr He Ser Ser Pro Leu He Asp Val Ala Asn Leu Pro Asp He 

15 10 15 

AAC ACC ACT GCC GGC AAG ATC GCC GAC CTT AAG GCT CGC CGC CCG GAA 454 
Asn Thr Thr Ala Gly Lys He Ala Asp Leu Lys Ala Arg Arg Ala Glu 

20 25 30 

GCC CAT TTC CCC ATG GGT GAA AAG GCA GTA GAG AAG GTC CAC GCT GCT 502 
Ala His Phe Pro Met Gly Glu Lys Ala Val Glu Lys Val His Ala Ala 

35 40 45 

CGA CCC CTC ACT GCC CGT GAG CGC TTG GAT TAC TTA CTC GAT GAG GGC 550 
Gly Arg Leu Thr Ala Arg Glu Arg Leu Asp Tyr Leu Leu Asp Glu Gly 
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50 55 60 

TCC TTC ATC GAG ACC GAT CAG CTG GCT CGC CAC CGC ACC ACC GCT TTC 
Ser Phe He Glu Thr Asp Gin Leu Ala Arg His Arg Thr Thr Ala Phe 
65 70 75 80 

GGC CTG GGC GCT AAG CGT CCT GCA ACC GAC GGC ATC GTG ACC GGC TGG 
Gly Leu Gly Ala Lys Arg Pro Ala Thr Asp Gly He Val Thr Gly Trp 

85 90 ' 95 

GGC ACC ATT GAT GGA CGC GAA GTC TGC ATC TTC TCG CAG GAC GGC ACC 
Gly Thr He Asp Gly Arg Glu Val Cys He Phe Ser Gin Asp Gly Thr 

100 105 HO 

GTA TTC GGT GGC GCG CTT GGT GAG GTG TAC GGC GAA AAG ATG ATC AAG 
Val Phe Gly Gly Ala Leu Gly Glu Val Tyr Gly Glu Lys Met He Lys 

115 120 125 

ATC ATG GAG CTG GCA ATC GAC ACC GGC CGC CCA TTG ATC GGT CTT TAC 
He Met Glu Leu Ala He Asp Thr Gly Arg Pro Leu He Gly Leu Tyr 

130 135 140 

GAA GGC GCT GGC GCT CGC ATT CAG GAC GGC GCT GTC TCC CTG GAC TTC 
Glu Gly Ala Gly Ala Arg He Gin Asp Gly Ala Val Ser Leu Asp Phe 
145 150 155 160 

ATT TCC CAG ACC TTC TAC CAA AAC ATT CAG GCT TCT GGC GTT ATC CCA 
He Ser Gin Thr Phe Tyr Gin Asn He Gin Ala Ser Gly Val He Pro 

165 170 175 

CAG ATC TCC GTC ATC ATG GGC GCA TGT GCA GGT GGC AAC GCT TAC GGC 
Gin He Ser Val He Met Gly Ala Cys Ala Gly Gly Asn Ala Tyr Gly 

180 185 190 

CCA GCC CTG ACC GAC TTC GTG GTC ATG GTG GAC AAG ACC TCC AAG ATG 
Pro Ala Leu Thr Asp Phe Val Val Met Val Asp Lys Thr Ser Lys Met 

195 200 205 

TTC GTT ACC GGC CCA GAC GTG ATC AAG ACC GTC ACC GGC GAG GAA ATC 
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Phe Val Thr Gly Pro Asp Val He Lys Thr Val Thr Gly Glu Glu He 

210 215 220 

ACC CAG GAA GAG CTT GGC GGA GCA ACC ACC CAC ATG GTG ACC GCT GGC 1078 
Thr Gin Glu Glu Leu Gly Gly Ala Thr Thr His Met Val Thr Ala Gly 
225 230 235 240 

AAC TCC CAC TAC ACC GCT GCG ACC GAT GAG GAA GCA CTG GAT TGG GTA 1 
Asn Ser His Tyr Thr Ala Ala Thr Asp Glu Glu Ala Leu Asp Trp Val 

245 250 255 

CAG GAC CTG GTG TCC TTC CTC CCA TCC AAC AAT CGC TCT TAC ACA CCA 1 
Gin Asp Leu Val Ser Phe Leu Pro Ser Asn Asn Arg Ser Tyr Thr Pro 

260 265 270 

CTG GAA GAC TTC GAC GAG GAA GAA GGC GGC GTT GAA GAA AAC ATC ACC 1 
Leu Glu Asp Phe Asp Glu Glu Glu Gly Gly Val Glu Glu Asn He Thr 

275 280 285 

GCT GAC GAT CTG AAG CTC GAC GAG ATC ATC CCA GAT TCC GCG ACC GTT 1 
Ala Asp Asp Leu Lys Leu Asp Glu He He Pro Asp Ser Ala Thr Val 

290 295 300 

CCT TAC GAC GTC CGC GAT GTC ATC GAA TGC CTC ACC GAC GAT GGC GAA 1 
Pro Tyr Asp Val Arg Asp Val He Glu Cys Leu Thr Asp Asp Gly Glu 
305 310 315 320 

TAC CTG GAA ATC CAG GCA GAC CGC GCA GAA AAC GTT GTT ATT GCA TTC 1 
Tyr Leu Glu He Gin Ala Asp Arg Ala Glu Asn Val Val He Ala Phe 

325 330 335 

GGC CGC ATC GAA GGC CAG TCC GTT GGA TTT GTT GCC AAC CAG CCA ACC 1 
Gly Arg He Glu Gly Gin Ser Val Gly Phe Val Ala Asn Gin Pro Thr 

340 345 350 

CAG TTC GCT GGC TGC CTG GAC ATC GAC TCC TCT GAG AAG GCA GCT CGC 1 
Gin Phe Ala Gly Cys Leu Asp He Asp Ser Ser Glu Lys Ala Ala Arg 
355 360 365 
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TTC GTC CGC ACC TGC GAC GCG TTT AAC ATC CCA ATC GTC ATG CTT GTC 1510 
Phe Val Arg Thr Cys Asp Ala Phe Asn He Pro He Val Met Leu Val 

370 375 380 

GAC GTC CCC GGC TTC CTT CCA GGC GCA GGC CAG GAG TAT GGT GGC ATC 1558 
Asp Val Pro Gly Phe Leu Pro Gly Ala Gly Gin Glu Tyr Gly Gly He 
385 390 395 400 

CTG CGT CGT GGC GCA AAG CTG CTC TAC GCA TAC GGC GAA GCA ACC GTT 1606 
Leu Arg Arg Gly Ala Lys Leu Leu Tyr Ala Tyr Gly Glu Ala Thr Val 

405 410 415 

CCA AAG ATT ACC GTC ACC ATG CGT AAG GCT TAC GGC GGA GCG TAC TGC 1654 
Pro Lys He Thr Val Thr Met Arg Lys Ala Tyr Gly Gly Ala Tyr Cys 

420 425 430 

GTG ATG GGT TCC AAG GGC TTG GGC TCT GAC ATC AAC CTT GCA TGG CCA 1702 
Val Met Gly Ser Lys Gly Leu Gly Ser Asp He Asn Leu Ala Trp Pro 

435 440 445 

ACC GCA CAG ATC GCC GTC ATG GGC GCT GCT GGC GCA GTC GGA TTC ATC 1750 
Thr Ala Gin He Ala Val Met Gly Ala Ala Gly Ala Val Gly Phe He 

450 455 460 

TAC CGC AAG GAG CTC ATG GCA GCT GAT GCC AAG GGC CTC GAT ACC GTA 1798 
Tyr Arg Lys Glu Leu Met Ala Ala Asp Ala Lys Gly Leu Asp Thr Val 
465 470 475 480 

GCT CTG GCT AAG TCC TTC GAG CGC GAG TAC GAA GAC CAC ATG CTC AAC 1846 
Ala Leu Ala Lys Ser Phe Glu Arg Glu Tyr Glu Asp His Met Leu Asn 

485 490 495 

CCG TAC CAC GCT GCA GAA CGT GGC CTG ATC GAC GGC GTG ATC CTG CCA 1894 
Pro Tyr His Ala Ala Glu Arg Gly Leu He Asp Ala Val He Leu Pro 

500 505 510 

AGC GAA ACC CGC GGA CAG ATT TCC CGC AAC CTT CGC CTG CTC AAG CAC 1942 
Ser Glu Thr Arg Gly Gin He Ser Arg Asn Leu Arg Leu Leu Lys His 
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515 520 525 



AAG AAC GTC ACT CCC CCT GCT CGC AAG CAC GGC AAC ATG CCA CTG 1987 
Lys Asn Val Thr Arg Pro Ala Arg Lys His Gly Asn Met Pro Leu 



530 




535 540 




TAAATCGGCG 


AATCCATAAA 


GGTTCAAAAG AATTCAATAA GGATTCGATA AGGGTTCGAT 


2047 


AAGGGTTCGA 


TAAGGGCCGA 


CTTAAATGAT TGGATGTAAA GAAATACCAA TGAAAATTGG 


2107 


CAACTCTTTA 


CACCCAATCT 


TTAAGACATG GGGGGTGGCG CTGGGCTAAT ATAACCGGTT 


2167 


AGCGAAACGA 


TTAGTCCCTT 


GTTAGGGGGA TTAACCCTCG AAGTGGGTCG TATTTTGGCG 


2227 


TTTGTATGTT 


CACACAAGAA 


CCCTGCACAA CGCCTTCAAA GTACGTCGAC CACGACCAAG 


2287 


CGCATTATTC 


ACTCTCACCC 


TTCAGGATTT AGACTAAGAA ACCATGACTG CAGCACAGAC 


2347 


CAAACCTGAC 


CTCACCACCA 


CGGCTGGAAA GCTGTCCGAT CTTCGCTCCC GTCTTGCAGA 


2407 


AGCTCAAGCT 


CCAATGGGCG 


AAGCAACTGT AGAAAAAGTG CACGCTGCTG GCAGGAAGAC 


2467 


TGCCCGCGAA 


CGTATCGAGT 


ATTTGCTCGA TGAGGGCTCT TTCGTAGAGA TCCATGCTCT 


2527 


TGCTCGTCAC 


CGTTCCAAGA 


ACTTCGGCCT GGATGCCAAG CGTCCAGCTA CTGACGGTGT 


2587 


TGTGACTGGT 


TACGGCACCA 


TCGATGGCCG TAAGGTCTGT GTGTTCTCCC AGGACGGCGC 


2647 


TGTATTCGGT 


GGCGCTTTGG 


GTGAAGTTTA TGGTGAAAAG ATCGTTAAGG TTATGGATCT 


2707 


TGCGATCAAG 


ACCGGTGTGC 


CTTTGATCGG AATCAATGAG GGTGCTGGTG CGCGTATCCA 


2767 


GGAAGGTGTT 


GTGTCTCTGC 


GTCTGTACTC ACAGATTTTC TACCGCAACA CCCAGGCGTC 


2827 


TGGCGTTATC 


CCACAGATCT 


CTTTGATC 


2855 


mm^ : 


2 








: 543 







Met Thr He Ser Ser Pro Leu He Asp Val Ala Asn Leu Pro Asp He 

15 10 15 

Asn Thr Thr Ala Gly Lys He Ala Asp Leu Lys Ala Arg Arg Ala Glu 
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20 25 30 

Ala His Phe Pro Met Cly Glu Lys Ala Val Glu Lys Val His Ala Ala 

35 40 45 

Gly Arg Leu Thr Ala Arg Glu Arg Leu Asp Tyr Leu Leu Asp Glu Gly 

50 55 60 

Ser Phe He Glu Thr Asp Gin Leu Ala Arg His Arg Thr Thr Ala Phe 
65 70 75 ' 80 

Gly Leu Gly Ala Lys Arg Pro Ala Thr Asp Gly He Val Thr Gly Trp 

85 90 95 

Gly Thr He Asp Gly Arg Glu Val Cys He Phe Ser Gin Asp Gly Thr 

100 105 HO 

Val Phe Gly Gly Ala Leu Gly Glu Val Tyr Gly Glu Lys Met He Lys 

115 120 125 

He Met Glu Leu Ala He Asp Thr Gly Arg Pro Leu He Gly Leu Tyr 

130 135 140 

Glu Gly Ala Gly Ala Arg He Gin Asp Gly Ala Val Ser Leu Asp Phe 
145 150 155 160 

He Ser Gin Thr Phe Tyr Gin Asn He Gin Ala Ser Gly Val He Pro 

165 170 175 

Gin He Ser Val He Met Gly Ala Cys Ala Gly Gly Asn Ala Tyr Gly 

180 185 190 

Pro Ala Leu Thr Asp Phe Val Val Met Val Asp Lys Thr Ser Lys Met 

195 200 205 

Phe Val Thr Gly Pro Asp Val He Lys Thr Val Thr Gly Glu Glu He 

210 215 220 

Thr Gin Glu Glu Leu Gly Gly Ala Thr Thr His Met Val Thr Ala Gly 
225 230 235 240 

Asn Ser His Tyr Thr Ala Ala Thr Asp Glu Glu Ala Leu Asp Trp Val 
245 250 255 
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Gin Asp Leu Val Ser Phe Leu Pro Ser Asn Asn Arg Ser Tyr Thr Pro 

260 265 270 

Leu Glu Asp Phe Asp Glu Glu Glu Gly Gly Val Glu Glu Asn He Thr 

275 280 285 

Ala Asp Asp Leu Lys Leu Asp Glu He He Pro Asp Ser Ala Thr Val 

290 295 300 

Pro Tyr Asp Val Arg Asp Val He Glu Cys Uu Thr Asp Asp Gly Glu 
305 310 315 320 

Tyr Leu Glu He Gin Ala Asp Arg Ala Glu Asn Val Val He Ala Phe 

325 330 335 

Gly Arg He Glu Gly Gin Ser Val Gly Phe Val Ala Asn Gin Pro Thr 

340 345 350 

Gin Phe Ala Gly Cys Leu Asp He Asp Ser Ser Glu Lys Ala Ala Arg 

355 360 365 

Phe Val Arg Thr Cys Asp Ala Phe Asn He Pro He Val Met Leu Val 

370 375 380 

Asp Val Pro Gly Phe Leu Pro Gly Ala Gly Gin Glu Tyr Gly Gly He 
385 390 395 400 

Leu Arg Arg Gly Ala Lys Leu Uu Tyr Ala Tyr Gly Glu Ala Thr Val 

405 410 415 

Pro Lys He Thr Val Thr Met Arg Lys Ala Tyr Gly Gly Ala Tyr Cys 

420 425 430 

Val Met Gly Ser Lys Gly Leu Gly Ser Asp He Asn Leu Ala Trp Pro 

435 440 445 

Thr Ala Gin He Ala Val Met Gly Ala Ala Gly Ala Val Gly Phe He 

450 455 460 

Tyr Arg Lys Glu Leu Met Ala Ala Asp Ala Lys Gly Leu Asp Thr Val 
465 470 475 480 

Ala Leu Ala Lys Ser Phe Glu Arg Glu Tyr Glu Asp His Met Leu Asn 
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485 490 495 

Pro Tyr His Ala Ala Glu Arg Gly Leu He Asp Ala Val He Leu Pro 

500 505 510 

Ser Glu Thr Arg Gly Gin He Ser Arg Asn Leu Arg Leu Leu Lys His 

515 520 525 

Lys Asn Val Thr Arg Pro Ala Arg Lys His Gly Asn Met Pro Leu 
530 535 540 
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